The first system designed, used in preliminary tests conducted in 1970 and 1971, consisted of 14 cages attached to a floating dock that extended partly across one end of a 0.2-ha hatchery pond. Each cage had a pyramid-shaped bottom. A suction line located in the cage bottom was attached to a manifold connected to a centrifugal pump. Water was continuously drawn from each cage at a rate of 8.5-17 l/rain with any solid waste that had settled to the bottom. The water carrying the waste and fresh well water (10.5-21 l/rain) were permitted to flow down a grassy hillside, which served as a biofilter. At the foot of the hill, the water was collected in a sump, and 8.5-17 l/rain were pumped back to the surface of each of the 14 cages; excess water was returned directly to the pond. Criteria for evaluating the system included determination of survival and rate of growth of the fish, and the carrying capacity of the pond.
On 8 May 1970 each cage in this system was stocked with 250 40-g channel catfish (Ictalurus punctatus). On the basis of information gained from the system used in 1970 and 1971, a second system was designed for operation in 1973. It consisted of 20 circular, wire mesh cages, each 1.8 m in diameter and 0.9 m deep, with a cone-shaped, fiber glass bottom that had a 23-cm removable plug through which the fish could be removed by "gravity harvesting." The plugs were adapted to fit over 4-cm nipples on a 15-cm manifoldtype sewer line; each of two manifolds accommodated 10 cages. One end of each sewer line was equipped with a high volume, axial flow, centrifugal pump that continuously circulated water through the cages and out the bottom (Fig. 1) . The pumps discharged 'into a cylindrical sedimentation tank, 3 m in diameter. The sediment was removed daily from the tank by draining it from a sump in the bottom of the tank. The overflow from the sedimentation tank discharged into a vegetated canal 1 m wide, 90 m long, and 25 cm deep, which functioned as a biofilter. From the canal, the water returned to the pond at a point 90 m from the location of the cages. The cages were suspended from a dock extending partly across one end of a 0.73-ha hatchery pond (Fig. 2) . Enough well water was added to maintain the water level of the pond.
On 5 Dissolved oxygen in the pond showed a systematic decline after midsummer, reaching a low of 1.5 ppm on 5 September (Fig. 3) . At the point where the circulated water entered the sedimentation tank, BOD values closely approximated those for the pond water, except immediately after the fish were fed (Table 1) 
Discussion
Most of our work to date has been directed toward perfecting the mechanical aspect of the system. The unit proved entirely satisfactory in terms of convenience in constructing the cages and assembling the system, in accessibility of the cages to care for the fish, and in handling the cages for mechanical harvest. Two changes in design appear desirable. The first is the use of a conventional type of biofilter instead of the canal.
The second is the elimination of the sedimentation.
tank, since the amount of solids removed by this process was trivial. A biofilter would provide greater flexibility in choosing a location for the installation, and better control of filtration and aeration.
The total cost of materials for the 20-cage unit, including the harvesting facility, was about $5,000. The principal expense was the cages, which had molded fiber glass bottoms that cost about $100 each; this amount might be reduced considerably if the cage bottoms were made in larger quantities. Operating cost for the two 3/4-hp motors was about $2 per day.
The biofiltration canal functioned satisfactorily, as indicated by the reduction of BOD values --even high values following feeding --to base values for the pond after the effluent passed through the canal. Furthermore, as previously mentioned, the canal removed a much larger quantity of suspended solids than did the sedimentation tank.
